CNK1 is a novel Akt interaction partner that promotes cell proliferation through the Akt-FoxO signalling axis.
The scaffold proteins connector enhancer of KSR (CNK) participate in Raf-, Rho- and NF-kappaB-dependent signalling and promote cell differentiation and invasion. In this study, we demonstrate that CNK1 downregulation inhibits, whereas CNK1 overexpression stimulates the proliferation of breast cancer cells and human embryonic kidney cells, respectively. This stimulatory effect depends on a functional phosphatidylinositol-3 kinase (PI3K) pathway because treatment of cells with the PI3K inhibitor, LY294002, abrogates CNK1-induced proliferation. CNK1 interacts with the PI3K effector Akt and knockdown of CNK1 decreases Akt activity in breast cancer cells. CNK1 controls Akt-dependent phosphorylation and transcriptional activity of FoxO, which is a negative regulator of proliferation. Consistent with this, CNK1-induced cell proliferation is blocked by FoxO overexpression. Moreover, CNK1 regulates anchorage-independent proliferation and focus formation of breast cancer cells. CNK1 is predominantly localized at the plasma membrane of breast cancer cells, whereas in non-transformed mammary epithelial cells, CNK1 is cytoplasmatic. Accordingly, CNK1 is found preferentially at the plasma membrane in carcinoma in situ and invasive breast cancer tumours compared with normal breast tissue sections. Analysis of multiple breast cancer samples reveals that CNK1-negative tumours show less Akt activity. Thus, CNK1 promotes oncogenic signalling through Akt in breast cancer cell lines and tumours.